Mass spectrometric top-down analysis of proteins.
The comprehensive analysis of intact proteins down to the level of their individual amino acid sequence and the entirety of post-translational modifications is an area that can hardly be covered by the typical workflow in MS based protein analysis, which comprises enzymatic digestion, mass spectrometric analysis and subsequent database search. This approach typically provides 20-80% sequence coverage, which is not sufficient for the characterization of biopharmaceuticals, for example. This generates the requirement for a comprehensive analysis of the protein, without the risk of losing sequence information due to undetected peptides. Top-down sequencing of proteins starts from the intact protein, typically by determining the intact protein mass in the first step, a fragmentation of the intact protein is then performed within the mass spectrometer, resulting in fragment ions that allow us to pinpoint the protein sequence, as well as potential modifications or mutations in their localization and structure. A number of technologies have been developed for this task in the last few years, based on various different mass spectrometric instrument configurations, but typically based on the same technology platforms as used for bottom-up strategies. Thus, the use of one specific instrument often allows the application of top-down and bottom-up technologies in a complementary way, providing much more detailed information about the proteins of interest than either of the approaches alone.